Anson has given us another of his illuminating papers on developmental anatomy of the ear. A& otologists we are fortunate in having in our midst someone who is not only capable, but sufficiently interested to give us the results of his research in our field. Some years ago I had the opportunity of studying the development of the human ear in a group of fetuses at the University of Chicago. My series was not nearly as complete as Dr. Anson's, nor did I have the opportunity to study the material in detail. However, I did find many of the structures he has mentioned, and can appreciate the labor and care that has gone into his investigation. A number of the facts brought out may have a relation to our clinical findings. For example, the head of the stapes in the early stages is connected with the hyostapedial tissue from which the stapedius muscle and tendon are derived. In one of four cases of malformation that I have studied, the malleus, tensor tympani muscle and incus were present while the stapes and stapedius muscle were absent. IIi a second case, the malleus, tensor tympani muscle and incus were absent, while the stapes and stapedius muscle were present. These findings can be correlated with the development of the ossicles as presented by Dr. Anson. Cases have been reported of malformation of the stapes, so that only one incus extending from the center of the footplate was found. I wonder if Dr. Anson would have any idea as to how this could occur. I believe his findings of the double origin of the stapes is an important contribution; it makes the development of this ossicle much more understandable.
In the development of the ossicles it is noted that the malleus and incus contain marrow, while the stapes, when fully developed, does not. In examining sections of the temporal bone having a history of otitis media, I have found infection extending into the marrow cavity of the incus from the tunica propia of the mucosa. In other sections the stapes is found completely embedded in infected tissue, but the outlines of the ossicle can still be seen. Due to the difference in anatomy, infection may affect the malleus and incus in one manner, and the stapes in another. Otosclerosis frequently involves the stapes, whereas, except for one or two reports in the literature, otosclerosis has not been found in the malleus and incus. Whether the anatomy of the particular ossicle has anything to do with this is problematic, but one may speculate on it.
Study of the three layers of the bony labyrinth has assumed increasing importance due to the fenestration operation. Experiments are going on at present as to the best method of making the fenestra remain open, but the final solution is yet to come. Careful studies such as these of Dr. Anson's may reveal clues that will help in finding the answer to the fenestra operation.
It is interesting to note that, while the petrosa is different from all other bones in that its enchondral layer contains cartilaginous rests and other islands of cartilage, this is the layer where otosclerosis usually begins. Furthermore, otosclerosis does not occur in other bones, nor has it been found in animals. Dr. Bast, one of Dr. Anson's co-workers, has found the fissula ante fenestram only in the human temporal bone; also, he has noted that otosclerosis, starting at the "site of predilection", begins in the secondary cartilage formation about the fissula, Finally, the fissula becomes obliterated and, he feels, this may possibly produce deafness by obstructing the perilymph filtering function of the fissula. Thus we find otosclerosiswhich is found only in the human and only in the temporal bonebeginning usually in tissue about the fissula ante fenestram which is, itself, only found in the human.
Whatever the true relationship and importance of these findings may be, it is evident that studies of the temporal bone such as these are of great interest to otologists, and may well lead the way to a solution of some of our baffling clinical problems. DR. BARRY J. ANSON (closing) : In addition to thanking Dr.
Hagens for his generous comments, I would like to emphasize one point. From the developmental standpoint, the ossicles should not be regarded as bones which follow a similar pattern of morphogenesis. The malleus and incus resemble a miniature tibia; their development schema matches that of a typical long bone, despite the fact that they are derived from the branchial arch skeleton. The stapes, although likewise originating at least in part from an arch, does not conform to the "standard" pattern. The stapes (closely related in its basal portion to the otic capsule) undergoes profound alteration in form after it has been fully formed in cartilage; the bone of the ossicle is removed continuously on the obturator aspect with, concurrently, negligible production of intrachondrial bone within its crura. It loses approximately half of its bulk while attaining adult form and size in the fetus. Its unusual developmental history would be expected to make a difference in any pathologic change which it might later manifest.
Intranasal Medication with Vasoconstrictors
O. E. VAN An investigation was carried out at the Research Hospital, University of Illinois, to determine the effects of nasal vasoconstrictors on cases of hypertensive, cardiac and thyroid disorders, and diabetes mellitus. This investigation was prompted by the fact that the Federal Food, Drug and Cosmetic Act requires a "Warning" on bottles containing ephedrine or vasoconstrictors of similar character. This warning reads: "Caution: Frequent or continued use may cause nervousness, restlessness or sleeplessness. Individuals suffering from high blood pressure, heart disease, diabetes or thyroid trouble, should not use this preparation except on competent advice."
This study was made on 11 patients with hypertension, 16 with cardiac disorders, 9 with thyroid disorders, and 14 with diabetes. After a complete examination the patient was placed in the head-low position on an examining table, and five drops of a vasoconstrictor was instilled into each nostril. The position was maintained for several minutes, then the patient was returned to the sitting posi-tion. Pulse and blood pressure readings were made at intervals up to 45 minutes. The testing solution applied was one in common use, neosynephrin, in the strengths of 1 ro and Y4 %.
No untoward effects were noted and it was thought by the investigators that absorption from the nasal membranes is entirely too retarded to be of consequence in development of side effects, and it could be assumed that when such do occur it is due to absorption of the drug from the stomach, when inadvertently swallowed.
In view of this, and the results of the present investigation, it is felt by the writers that in the application of intranasal medication with vasoconstricting solutions no distinction need be made between patients suffering from organic disorders and those without, and that the warning called for by the Federal Food, Drug and Cosmetic Act is unwarranted. A substitute warning, should one be required, could well read: "For nasal medication only. Do not swallow." DISCUSSION DR. CARL C. PFEIFFER: This courageous study by Dr. Van Alyea and his associates is meritorious, and one that should be called to the attention of the Food and Drug Administration regarding their label warnings. They are a relatively small scientific group in Washington; they do not have on their staff any member of a specialty group such as yours; they cannot make experiments. Nevertheless, we must point to the good things they have done. They have been instrumental in stopping the marketing of vasocinstrictors suspended in mineral oil. They have prevented the toxic effect of many other drugs which would have been foisted on the unsuspecting public. They are not concerned with the therapeutic merit of a drug, only its possible toxic effect.
With regard to nasal vasoconstrictors, the history of the use of these compounds has been rife with minor toxicity. We know that epinephrine produces a reactive hyperemia which is worse than the primary condition. We know that argyrol may produce argyria and that it will also destroy the cilia of the nasal mucous membrane. We know the use of ephedrine in oil may give rise to lipoid pneumonia in children when the oil drains into the lung. We know that nasal vasoconstrictors, particularly oil of eucalyptus or menthol, will congest the nasal mucous membrane. Chlorotone or chlorobutanol paralyzes the nasal cilia. So there are still harmful medications on the market. The use of privine, as Dr. Van Alyea said, may produce reactive vasodilation. Amyl nitrite or organic nitrites when applied to mucous membranes are promptly absorbed, but with the water soluble vasconstrictors there is decreased blood supply, and little is absorbed in the mucous membrane. The greatest systemic danger comes from swallowing vasoconstrictor compounds which are not destroyed in the stomach; neosynephrin is, ephedrine is not. We have looked for vasoconstrictors which are without central stimulation.
Dr. Van Alyea's study has gone a long way in reassuring us that vasoconstrictors can be applied to the nasal mucous membrane without fear of complications as long as the medication is not swallowed. If this study is brought to the attention of the Food and Drug Administration they will undoubtedly modify their labeling requiremen ts.
DR. ALFRED LEWY:
In view of the fact that one proprietary produce was brought out prominently in this investigation, and further in view of the fact that Dr. Pfeiffer has mentioned two others as having similar effects, I would like to ask if he has a more complete list of proprietaries that can be used without danger of absorption from the stomach or central stimulation. If we go into the matter of proprietary medication at all, I do not think we should advance one above the other.
DR. JOHN R. LINDSAY: You have mentioned that many patients have suffered from the prolonged use of privine. It would seem reasonable that the authorities should warn against the use of such a drug for prolonged periods except under the advice of a physician.
DR. CARL C. PFEIFFER: Most of the proprietary medications that are not specialties of given pharmaceutical houses contain 1 to 3 % ephedrine; five drops of a 3 % solution would provide about 10 mg. of ephedrine, and if repeated often this would be an effective systemic therapeutic dose. The only nasal constrictor which is now known to be destroyed in the stomach is neosynephrin. It is true that the Stearns Company had an elixir of neosynephrin which they marketed, but this has been discontinued. Even their ampouled solution supplied for intramuscular injection will be destroyed within a week if any metal comes in contact with it. This occurs the first time a hypodermic needle is used to remove a dose from a vial. So these vials should not be used for more than one week. That is true also of the metal atomizer; neosynephrin will be slowly destroyed unless an all glass atomizer is used. DR. O. E. VAN ALYEA (closing) : As I mentioned in the paper, this is not a complete study. We hope to carry out a similar investigation using ephedrine, although I doubt if we will use privine. The paper was not intended to impress the Federal Food, Drug and Cosmetic group, but we thought it a subject which would be good for investigative purposes in view of our experience with the use of drugs applied locally in the nose. From a purely clinical standpoint, our experience emphasizes that it is easy to overlook the true nature of the lesion, especially when infection is superimposed. This was true in all our cases involving the ear. The first two were operated on and some of the removed material was examined histologically without recognizing the underlying disease process. The original impression was of ordinary inflammatory granulation tissue; only after other bone lesions developed was the original mastoid lesion suspected. Then a careful search through all the histologic material removed at time of operation revealed the characteristic picture in areas not directly involved in the acute inflammatory response. This indicates that in an infected lesion all the tissue removed must be carefully examined, preferably by a trained pathologist who is familiar with the histologic variations in different phases of this disease. The fact that the original ear lesion may have healed, and that the patient may have been discharged before a lesion develops elsewhere in the body, also contributes to inaccurate diagnosis. Considerable time may elapse before a new lesion develops, and the patient now seeks relief of shoulder pain, for example, because of a lesion in the scapula. Superimposed infection of a lesion, especially where complications are present as in our first two mastoid cases, requires complete surgical exenteration.
In the noninfected cases, however, as in our third ear case, complete operative removal is contraindicated and can be prevented if tissue is available for histologic examination. This may be easily accessible in the external canal, as in our case, or may require mastoid biopsy. This lesion is very sensitive to x-ray and begins to heal shortly after a small dose. This response can be useful for differential diagnosis. Even the noninfected cases may produce a picture resembling that of simple suppuration. Thus, the youngster brought in because of a discharging ear was treated as a simple suppurative otitis both by the pediatrician and by the otologist for several weeks. Recurrent granulation in the canal and a full red drum without landmarks were apparently compatible with such a diagnosis. However, careful examination while under anesthesia for removal of aural granulation failed to reveal perforation of the drum. The source of granulation was found to be a defect in the floor of the bony canal just external to the drum. The opposite drum was full, red and devoid of landmarks, but there w~s no discharge nor granulation in that canal. Mastoid x-ray pictures were made, and were reported by a junior roentgenologist as showing simple bilateral clouding of small mastoids. Actually the pictures showed such extensive change in density far beyond the limits of both mastoids that it was considered as normal background, against which the involved dense bone of, and adjacent to, the capsule was viewed. Of course it is easy to look back after the diagnosis is made and point to the features of the case which set it apart from an ordinary case of otitis media. Insidious, painless onset and recurrent abundant granulations are significant.
Many diseases have to be considered in differential diagnosis. In a child recently examined, extensive destruction of the base of the mastoid in relation to the jugular foramen with seventh, tenth and twelfth nerve paralysis was due to a nerve cell tumor. This could be biopsied through the floor of the external canal, into which the tumor had grown.
The whole group of apparently related diseases considered in this presentation is very poorly understood. They appear to be, at least in part, concerned with disorders of fat metabolism. Enzyme systems of the cell controlling this fat metabolism are probably involved. Perhaps some of the newer histologic technics for demonstrating the effect of some of these cell enzymes may throw some light on this aspect of the problem.
However, there are some features that suggest that we are dealing with an infectious process. Further information might be obtained by exhaustive study of the material removed from a noninfected lesion such as one sees in the calvarium or near the frontal SInUS. Complete aerobic and anaerobic cultures and inoculations into eggs should be done, along with inoculations into the anterior chamber of the eye and preparations of sterile extracts for skin testing. Anyone preparing to operate on such a lesion should mobilize the resources of the bacteriology and pathology departments for this type of study.
DR. LAWRENCE J. LAWSON: I wish to present briefly the record of a woman aged 51; the progress of the disease is readily shown in the seven slides presented. The right eye was glaucomatous and had a cataractous lens, so that it was impossible to see the fundus. The left fundus was very anemic and there were several episodes of dimming out of vision. This was followed by complete blindness and optic nerve atrophy. There was complete loss of hearing in the right ear and about 80 % loss in the left ear. The patient's adherence to Christian Science interfered with observation and therapy.
The seven slides demonstrate the progress of resorption of bone in the pituitary region and the right temporal bone in a typical instance of Hand-Schiiller-Christian disease. The first slide shows marked thinning of the posterior clinoid processes. In the following six slides, progressive destruction of the sella turcica, clinoid processes and posterior walls of the sphenoid sinuses is seen. Concurrently there is progressive resorption in the right temporal bone.
There was confusion in the early stages regarding the diagnosis. It was first believed to be a pituitary adenoma. The right eye was glaucomatous and a consulting ophthalmologist strongly considered the presence of an intraocular tumor with intracranial extension. Another consultant felt that it must be an intracranial extension from a nasopharyngeal transitional cell carcinoma. Deep x-ray therapy was given. The patient has remained well nourished. She is blind and deaf. No recent x-rays are available at this time.
DR. ELMER W. HAGENS: I should like to record the case of a child 22 months of age who was brought into the clinic at Northwestern University Medical School with a history of recent indefinite discharge from one ear. On examination we found a large polyp blocking the external ear canal making it practically impossible to see the drum. X-ray showed a definite punched-out area in the region of the mastoid, with the report that it was unusual although its significance was not determined. We treated it as a mastoid and at operation it was decided to take out the polyp first. It proved to originate on the posterior wall and the drum looked intact. One pediatrician had said he had incised the drum. Following removal of the polyp, when the mastoid was examined no cortical bone was found; there was a grayish-white tumor mass which was enucleated as carefully as possible. The bone over the sigmoid sinus was gone, also that of the posterior wall of the external canal down to, and including, the anticus tympanicus. The tissue apparently went down to the seventh nerve but a line of cleavage was made superficial to the facial nerve. Most of the tissue was removed, leaving a little over the sigmoid; the sinus was normal except where the tumor was attached. The wound was closed and healed well and promptly; the child developed facial paralysis the next day, which has now practically cleared up.
Our pathologist at Wesley Hospital has written an article on eosinophilic granuloma, and he believes this is what was present in this case. We hope the child will get along with x-ray treatment. This is the only lesion that is apparent. We were glad we did not go too close to the facial canal, because apparently the tissue was in contact with the facial nerve. No particular infection was noted; the polyp was apparently part of the process which had grown through into the external canal. Bacterial studies were not significant, and, with the pathologic diagnosis, we felt that the area was not infected. It is easy to assume that one is dealing with a mastoiditis, especially if a polyp is present, and yet such cases can prove to be tumors. DR. M. A. GLATT: About four years ago I presented a case of xanthoma-lipoid granuloma of the temporal bone before this society, and discussed the difficulty of preoperative diagnosis when the symptoms involve only the temporal bone. In the presence of suppuration it often resembles Pneumococcus Type III infection. If suppuration is absent it is difficult to differentiate it from malignancy, tuberculosis, or other types of bone lesion.
In the young, when the skull lesion is associated with signs pointing to involvement of the pituitary gland, it has been known as Hand-Schuller-Christian disease. N one of these authors had a knowledge of the pathology of the disease. Fundamentally, it is a disturbance of the fat metabolism in the affected reticulo-endothelial cells which form the granuloma and is not caused by disturbance of the general fat metabolism. Such a disturbance can involve any organ of the body. Customs and traditions are not easily discarded, and thus it becomes difficult to dissociate xanthoma lesions of the skull from Hand-Schiiller-Christian disease, even though the pituitary symptoms, the most important, are absent.
The essayists are fortunate in having had the opportunity to see such a large number of cases, as they are extremely rare in ordinary practice. In presenting the first phase of the disease as eosinophylic granuloma they appear to give us a study of an extremely early stage which possibly presents little symptoms. However, the later phases, as Letterer, Bois, Hand-Schuller-Christian and the final phase of fibrosis, seem to add to the already existing confusion in classification. I should like to see it more clarified and simplified.
DR. HAROLD F. SCHUKNECHT ( closing) : All our cases of eosinophilic granuloma were treated surgically; x-ray irradiation is an equally good treatment. Common procedure is to establish diagnosis by frozen section biopsy and to curette away the lesion at the same operation. Lesions which develop subsequently can be irradiated.
Dr. Lawson's patient with an extensive lesion of the base of the skull is probably a case of Hand-Schuller-Christian disease. The term eosinophilic granuloma should be reserved for those cases having a milder course and consequently a better prognosis.
A monosymptomatic early stage of Hand-Schiiller-Christian disease has been known to exist for many years. Several reports on solitary granulomas appeared in 1940 and, since then, the descriptive term eosinophilic granuloma has been in common use. In 1942 its relationship with Hand-Schuller-Christian disease and Letterer-Siwe disease was emphasized by several investigators. In Dr. Hagen's case there was a destructive lesion of the mastoid, an intact tympanic membrane and granulations in the external ear canal. Two of our cases presented similar findings. Hand-Schiiller-Christian disease is always suggested by this clinical picture. The bony facial canal is often eroded away in these cases. Surgery of the mastoid in these cases is best directed only at establishing diagnosis by biopsy or to treat complicating infections. Attempt at complete curettage is hazardous; x-ray therapy is the treatment of choice.
There is nothing about the radiographic appearance of the lesions of eosinophilic granuloma or Hand-Schuller-Christian disease which will differentiate them from each other or from several other conditions. In differential diagnosis one must consider primary and metastatic carcinoma, primary and secondary cholesteatoma, osteomyelitis, multiple myeloma, tuberculosis, syphilis and fundus lesions. I believe, Dr. Glatt, that there is fairly universal agreement that these diseases are all manifestations of a common disorder. Improvement in terminology probably must wait until the etiology is discovered.
